Background: Studies have shown that many drugs used in children may not have been authorised for use in this age group. This poses significant risks on children. A new EU regulation came into effect in 2007 to ensure that medicinal products that are researched, developed and authorised will also meet the therapeutic needs of children. This will mean an increased demand for children to participate in clinical trials. Objectives: To identify the needs and motivations of children and their families who have participated, might participate or declined to participate in clinical trials. Methods: We did a literature search and reviewed empirical studies which examined eligible outcomes. The findings of these studies were analyzed in a broad qualitative and descriptive bottom-up process. Results: We found that the understanding of advanced concepts of research such as randomisation is often insufficient. The needs of families affected by a serious disease are not addressed explicitly. Personal benefit and altruistic motives were two important reasons for participation. Conclusions: The comprehension of information given in the consent process should be secured by improving the information material. The communication process should be more mutual. Children and their families should be empowered to address their needs in the process of considering participation in a clinical trial.
INTRODUCTION
Research is a central issue of medical progress. And children have the right to benefit from the state-of-the-art medical treatment and interventions. Until very recently research targeting paediatric population were largely unavailable. For this reason decisions on medical treatment were often based on the results of research conducted with adult population. Although differences in treatment effects between young and adult patients are well known, there were fewer clinical trials than needed to adequately evaluate the effects of new medicine in children. This was due to the lack of appropriate regulations for the conduct of paediatric clinical trials, especially with regard to ethical considerations [1] .
The lack of clinical trials so far has prevented paediatricians from making evidence-based treatment recommendations and deprived their young patients of potentially useful therapies [2, 3] . This situation has recently changed. The discussion about optimal drug therapies for children resulted in several initiatives in Europe and other non-European countries with the aim of providing better medical care for children. With the Paediatric regulation (EC) No 1901/2006 [4] requiring sound scientific evidence for treatment benefits in children and adolescents, it is now obligatory to conduct paediatric clinical trials to test medications for use in children and adolescents.
Within this new regulation, prerequisites for designing, conducting and reporting clinical paediatric trials are specified, which comply with the principles of good clinical and scientific practice [5] . Good Clinical Practice (GCP) guidelines and standard operating procedures (SOPs) ensure that ethics committee approval and informed consent are obtained, that trials are well-designed and monitored to reduce risks and that appropriate statistical analysis strategies are followed.
The Clinical Trials Directive 2001/20/EC [6] and the subsequent recommendation for the implementation of this directive [7] provide guidelines with regards to the rights of the child and its caregivers as well as the information given to potential participants about the study which is crucial for families and patients to decide whether to enter a clinical trial or not.
The regulatory and ethical aspects although of prime importance are not the focus of this paper. These issues are extensively examined in recent literature reviews [8, 9] .
However, conducting state-of-the-art paediatric clinical trials depends not only on appropriate legislations and guidelines, but also on the decision of patients and families to participate or not, and then on acting upon this decision. As the literature on decision making in medicine shows, many factors are expected to play a role in this process [10] . It is essential to acknowledge that participation or non-participation in a trial is a psychological process involving a basic understanding of a person"s (child, adolescent and their parents) behaviour in terms of cognition and action.
In order to advance understanding of determinants of patient participation in paediatric clinical trials, a literature review was conducted addressing consent to and participation in clinical trials from the perspective of the young patients, their families and their physicians. The aims of this literature review were to explore the comprehension of information materials, the process of decision-making and the reasons for participation or withdrawal which we define as the "core factors" (see figure 1) .
Based on the results of our review we would like to provide suggestions for empowering families and children participating in future clinical research.
METHODS

Search strategy
A systematic literature search on children"s participation in clinical trials was conducted to identify studies that examine psychological aspects related to children"s participation in clinical trials. To approach this complex research field we decided to use a broad search strategy to identify studies which address any aspect of child participation in clinical trials. We collected data sources that were published between January 1998 and December 2010 based on a computerized search of MEDLINE, MEDLINE in-Process, EMBASE and current contents.
The following search strategies were used: Search 1: "((consent OR assent) AND ((child* OR infant* OR neonat* OR adolesc* OR p*diatr*) AND clinic* trial*)).ti,ab". This search yielded a list of 495 results; after removing the duplicates 288 results remained in the list. Search 2: "((participation OR recruitment) AND ((child* OR infant* OR neonat* OR adolesc* OR p*diatr*) AND clinic* trial*)).ti,ab". This search yielded a list of 754 results; after removing the duplicates 443 results remained in the list.
Within each search, titles and abstracts were initially screened for relevance. Further a careful examination of all abstracts was performed in order to identify terms related to decisions of children"s participation in clinical trials. In a second phase full texts of potentially relevant studies were retrieved and examined using a priori defined inclusion criteria (IC, see Table 1 ). Finally further papers were identified from the reference lists of relevant articles. Only research reports in English were considered.
Comprehension of materials
Decision-making on participation
Reasons for participation
Core factors Context factors
Regulations and legislation
Ethical aspects
Social aspects The process of study selection is shown in Figure 2 . Clinical trials were excluded if they enrolled only adults or mothers in the decision process as participants and if they stated that they only gained the approval of the ethics committee. Also excluded were review articles, essays and articles focusing on legal, regulatory or ethical aspects.
Invitation / Recruitment
Using the formalized search strategies and comparing the listings for multiple appearances resulted in a baseline set of articles which were obtained as full text versions and were reviewed by two authors (FW and MK). A third reviewer was consulted to help resolve differences (MB). An overview of the articles is presented in the appendix.
Results
Because of the complexity of the subject and the lack of comparable studies a theoretical approach was chosen according to stages of patient involvement in a trial: a) understanding the implications of participation, b) the decision-making process and c) the act of participation. In total we identified 67 papers of which 42 refer to the cluster "Understanding", 30 to the cluster "Decision making" and 31 to the cluster "Participation" (several publications are related to more than one cluster, see the table in the appendix).
Comprehension: understanding the implications of participating in a clinical trial
General A well-designed assent and consent form should ensure a freedom of choice regarding participation in a clinical trial (CT) and a comprehensive understanding of all possible risks and benefits of participation. Giving consent or assent to participation in medical research is more than simply signing a document. It is an interactive process, which begins when parents and the young patient are first approached by their physician. Timing of this approach as well as the characteristics of the situation impact on the amount as well as the level of information that parents and children are able to understand and remember [11] [12] [13] [14] .
Especially in emergency situations, communication often takes place in a highly stressful situational context which is likely to constrain physician-parent communication and limit potential understanding [11, 12, 15] . If parents and children are not given written and oral information in their first language or if the information provided is of poor linguistic quality, their chances to fully understand what the research is about are lower [16] .
Children's comprehension
In general, children"s ability to understand the information given before consent or assent depends on their age [17] . understanding is possible [18, 19] . However, understanding depends not only on the age but also on previous experiences related to diagnosis, treatment and earlier experience with research [18, 20] . Children experienced with the healthcare system tend to understand more of the trial situation than their healthy counterparts [20] . Careful design of the assent documents in an age-appropriate way can enhance understanding [21] . Also, children"s participation in designing the documents can improve the subsequent comprehension and assent [22] . It should be noted however that, in comparison to adults, children"s understanding of their specific health conditions, of the global concept of illness and of medical research is more basic and improves with maturation [18, 23] . Specifically, the concept of treatment alternatives, the duration of participation, the right to withdraw and the voluntary nature of participation seem to be difficult to understand [23, 24] even if the potential participants were adolescents [25] .
Parent's comprehension
Although parents" level of understanding is assumed to be generally higher than that of their child due to higher cognitive abilities, still it might be restrained by factors relating to the situation and to parental characteristics. For example: some parents may enrol their children in a CT without fully understanding the implications because of their limited language competence [26] .
Comparing alternative ways of presenting consent information to parents in a study, no significant difference was found between written forms, written forms enhanced for better readability, videotape and self-paced PowerPoint presentations in terms of understanding the consent process, however there was a trend for poorer readers to have better understanding with the enhanced written material [27] . Another study found that parents who received a consent form which was improved for better readability, had a better understanding of risks, benefits and characteristics of the study design, even though parents significantly overestimated their understanding [28] . In another study parents reported that material provided on DVD for home use has made it easier to understand the information that the physician later provided [29] A sequential approach to providing information showed evidence that such a staged procedure improved parents" understanding of the purpose and conduct of the trial [11, 30] .
Parents who had read the consent form and received additional oral explanation were better at understanding risks and procedures in clinical trials [13, 31, 32] .
Parents" appraisal of medical research in general and participation of their children in a study appears to be mostly positive or neutral [15, 33, 34] .
The process of understanding and giving consent differs between adults deciding about their own participation and adults deciding on the behalf of their children: parents making health decisions for their children may experience particular difficulties in understanding the complex information in order to feel able to sign the consent form [33, 35] .
Parents" understanding of available alternative treatment options is often poor and parents see no possibility to discuss whether or not to join a RCT [36] [37] [38] . Especially mothers tend to refrain from a clear distinction between discussing possible participation in clinical trial and discussing their child"s treatment options. As a result, treatment and research appear inseparable to mothers of children participating in a clinical trial [37, 39] . In the decision-making process, parents potentially fail to grasp the distinction between the imperatives of clinical research and of ordinary treatment. This "therapeutic misconception" may lead to higher participation rates because the parents or patients sign the consent forms with an only modest appreciation of risks and disadvantages of participation [32] .Furthermore some parents can perceive time pressure to start the treatment as soon as possible after the diagnosis and this can lead to a lack of time to discuss all the possibilities with the physician [38] .
The potential risks arising from participation in a RCT are often not correctly recalled by parents. If asked after signing the consent form, and even if they recall some of the risks of the treatment itself, they often do not report any risks associated with the study design [14, 39] . Also the assessment of risks of participation changes with the age of parents and the experience of being a research volunteer: older parents perceive the risks as lower than younger parents and previous participation in medical research results in a more positive perception of the risk/benefit ratio [33, 40] .
As concerns parents" perception of risks, it was found that parents also feared that medications developed for adults may harm children, especially if new medications with unknown adverse effects profiles were tested [15] . The level of perceived risk differs between parents having enough time to decide about participation and parents without sufficient time [41] . Parents who had little time to decide perceived fewer risks associated with participation in the clinical trial than parents who had had more time to make the decision.
Even after signing the consent form, parents frequently seem to misunderstand the concept of randomisation [42] [43] [44] . The randomization process should be explained more clearly: Parents need to be clearly informed that random assignment is one of the procedures that differentiates participating in the RCT from standard treatment [18, 35, [44] [45] [46] . The lack of understanding of randomization may result in a parent"s disappointment [32, 43] that their child was assigned to the control group.
Parents of ethnic minorities and lower socioeconomic status have been found to be less likely to understand the characteristics of a RCT such as randomization [12] [13] [14] 47] .
Also, understanding the freedom to withdraw seems somewhat difficult among parents of RCT participants. Many parents were not aware at the time of giving consent that they can refuse participation or withdraw from the study at any time without negative consequences for their child [13, 19, 39] . Several studies [48, 49] reported that between 45% and 80% of parents understood that they can withdraw their child from the ongoing study.
After some time, many parents may even forget that they have been approached for consent and that their child participated in a clinical trial [44, 50] .
Decision making
Inclusion of children in decisions about participation
Including children in the process of consenting and deciding about participation in a clinical trial is a challenge. The level of child involvement in the process of decision making is variable and depends on many socio-cultural and legislative aspects [18] . Although child involvement is desirable, there are different views concerning the nature of this involvement as well as the age thresholds for allowing the child"s involvement [20, 51] .
Most parents prefer to have the initial decision whether or not to consider their child"s participation in a research project [52] . When deciding about their child"s level of involvement in the decision making, most parents would take into account the age and developmental stage of their child [52] . Older children are significantly more likely to be included in the consent conference, than their younger counterparts [24] and they ask significantly more questions [53] .
In consent conferences with the child present as compared to those when the child is absent, parents asked significantly fewer questions [53] . In the decision situation the majority of younger patients wanted some parental input, but they still thought that the final decision should be theirs [18, 24, 51] . The less risky the research is perceived to be and the more open the communication style is, the greater the likelihood is that decisions would be made jointly by parents and child [52] .
Children with cancer have been reported to be less involved in the decision-making process than children with diabetes [18] . When a situation is life-threatening parents prefer to make the final decision on their own [42] .
Adolescents play a special role in the decision-making process: because of their higher independence they are less willing to let their parents decide on their behalf [54] .
Relations and communication
Paediatric clinicians have a unique relationship with their patients and are expected to place the patients" best interests over any personal, professional or third-party interests. However, parents may be concerned about the possibility that doctors care more about the study than about the patients. Some parents may even fear that the clinician as researcher is more interested in his or her own career promotion than the patients" interests [13, 15] .
The way physicians communicate might dominate the interchange that occurs during the informed consent. Considering their clinical and research-related responsibilities, physicians need to provide detailed and understandable information to parents and children [12, 18] . Difficulties in communication between parents and physician are also caused by physicians" use of medical jargon, provoking misunderstanding [37] .
Differences have been reported in parental need for the amount of information given during the informed consent process, with some parents claiming there was too much, not enough or just the right amount of information provided [16, 37, 43, 53] . Still, the majority of parents reported that the discussion with the staff was very helpful when going through informed consent process [36] . In fact, personal discussion with the clinician appears to be the best way to secure good understanding the complex information [55] .
Parents have been described to feel dependent on clinicians and to experience considerable unease in making decisions about trial participation [34, 41, 56] .
Parents" communications with physicians focus more extensively on the child"s illness, treatment, risks or benefits than on the RCT with its risks or procedures such as randomization [12, 41, 53] .
It can be expected that active parental behaviour in the consent process would lead to an involvement of parents in the planning of the treatment. Physician"s communication style has a substantial impact on the parental decision-making process [53] , as has the socioeconomic status of the parents [12, 47] .
Emotional state and willingness to volunteer
A life-threatening situation substantially limits parents" perception of the optional nature of enrolling their child into a RCT [38, 57, 58] .
Parents who are anxiously concerned about the health of their child might not recall being given information as much as adults who act on their own behalf [11, 12, 35] . They are also concerned about the health of their child and feel pressure to give consent [11] . In such a stressful situation, a notable group of parents state that they feel obliged to take part in the study or that they feel to have no choice in the interest of their child"s health [59] [60] [61] . In contrast, in emergency situations parents fear that doing research would cause a delay starting the proper treatment [15, 57] .
After receiving the diagnosis, parents go through a massive psychological stress reaction [37] , including experiencing emotions such as fear, confusion, shock, grief and anxiety [37, 41] . Some parents described the experience "It was unbelievable stress" [37] or "We were so shocked, we signed without knowing much" [48] . Parents reported feeling unable to absorb the information from the informed consent process because of an emotional shock they were experiencing after the recent diagnosis of their child [37, 38, 48, 49] . Some parents reported that in this context they felt that they had no influence on the treatment decision, that they were not given a choice during the consent process [37] , experienced lack of control over who was present during the decision about their child"s treatment, were not feeling competent enough to understand complex information related to consent process and lacked support to help them to understand and deal with the situation [37] . Parents who only had a short time for decision and parents who had one day did not differ in emotions and decisions made [41] .
Participation
Children's perspectives When asked about reasons for participating in a trial, children, particular those suffering from severe illnesses like cancer, often report motivations such as "To get help for my problem", "To find out what is bothering me" [18, 51, 60, 62] . Other reasons for participation which were less frequent were: "To help other people with problems" [51, 56, 60] , "My doctor told me to be in the study" [51, 60] , or "My parents told me to be in the study" [60] .
Financial compensation or reimbursement also plays a role here. Some of the younger patients especially those with mild diseases expect this, mentioning "I will get money when I come here" as a reason for participating [18, 60] . However, one study in children with asthma found that financial reasons are not an important reason for participating [63] . Parent's perspectives For the parents of ill children, reasons for participating include health-related benefits such as receiving treatment for the child and learning about the disease [33, 40, 60, 61, [64] [65] [66] [67] . Less frequent was dissatisfaction with prior treatment and financial reimbursement [60] . Other studies confirmed this, but stressed motives such as contribution to science and the benefit to other children [33, 55, 59, 60, 64] . These altruistic considerations are often invoked by clinicians; this might imply that altruistic motives are resulting from the consent discussion [68] . Parents might also feel a sense of obligation associated with the fact that their children were benefiting from previous clinical research [43] .
Among perceived benefits were an offer of hope [41, 42] , the belief that the RCT guarantees receiving the most advanced treatment available for their child [37, 42, 43] , the belief that participation in a RCT improves survival rates [43] , the belief that participation in a RCT will result in a higher level of attention from medical staff [37, 43] , as well as the possibility to meet others in the same position [42] .
Also relevant were organisational reasons such as the existence of appointments which were made for the initial medical therapy so that participation won"t take much effort or the location of the clinic [42, 51, 56, 61, 62] .
Among the risks perceived by parents were unknown side effects of the experimental treatment, being randomized into ineffective treatment and inconvenience of participation [42, 57] .
Parents who had already participated in studies were willing to take part in future studies [59] . The availability of the research results also plays an important role here. Parents declare that because of receiving research results they have acquired additional knowledge about the health state of their child [69] . Moreover, information about research results makes parents feel more as a partner than as a research subject in medical research [70, 71] .
Enrolment and withdrawal
The rate of consent is higher if the return of the information and the consent form is delivered personally instead of by mail. Follow-up techniques like phone calls after mailing out the consent forms might help secure the consent to participation [33, 72] . It has been shown that adolescent participants prefer to be approached with youth-specific materials and strategies [60] .
Reasons for refusing to participate included reserva-tions about time and inconvenience as well as specific aspects such as fears regarding the randomization process and its outcome or the use of needles as a part of blood testing [59, 61, 66] . Parents tended to decline participation if they wanted a specific treatment for their child and were opposed to randomization. The parents who declined perceived experimental treatment as superior to the control group [59] . Parents have been reported to refuse participation because of the assumed stress for child or because they simply disliked the idea [15, 33, 59] . Adolescents" reasons for declining participation included increased clinic visits, increased number treatment interventions [73] , increased frequency of diagnostic procedures, transportation issues and the opposition to randomization [56, 73] .
Perceived health status is another reason for premature cessation of participation. In diseases which remain asymptomatic for a long time, the probability for an early attrition of participants increases [72, 74] . The withdrawal rates will rise, however, if participants perceive an improvement of their health status [75] . Frequent reasons for premature withdrawal from a study are long delays to follow-up or family constraints [74, 76] . Even if patients were reporting mild to moderate adverse effects while participating in a trial, this was not one of the main reasons for discontinuing participation [76, 77] .
DISCUSSION
The results of the literature reviewed indicate that the patient and parent comprehension of information provided to potential participants of clinical trials is often limited. This understanding might improve if researchers give the information to the participants in an open discussion. However, new ways to fulfil the special needs of young patients and their families in the situation of considering participation in a clinical trial are needed.
In order to ensure understanding, clinicians and researchers should be aware of the level of cognitive and reading comprehension of potential paediatric research participants and adjust their message in accordance [13, 14, 27] . Consent forms and consent communication should be provided in all languages used in the study population [16] , this idea is reflected in a recent EU-recommendation [7] .
For the understanding of assent or consent in young patients, age-appropriate information is highly desirable and children"s point of view should be taken into account. It is possible to set up focus groups consisting of children with a specific condition so that they can express their opinion about the content and the design of the assent or consent documents [22] .
Sufficient parents" assessment of the risk/benefit ratio of participation is only possible by receiving the appropriate amount of information, provided in a clear formulation. As there are many differences concerning the amount of information made available to parents making the decision about participation, there is a need for several consent documents containing sufficient legal information, but differing in the amount of background information provided and being improved for better readability [28, 33, 40] .
The randomization process should be explained more explicitly: Parents need to be clearly informed that random assignment is one of the procedures that differentiates participating in the randomized clinical trial (and other trial designs) from standard treatment [18, 35, [44] [45] [46] . Therefore it is necessary to indicate to parents when the clinician is discussing trial-related issues and when they are discussing standard treatment issues [35] .
Since many parents find it difficult to recognise that their child participated in a clinical trial, more attention should be paid to the decision-making process and to empowering parents and young patients to make a distinct decision [50] . The simple assessing of the amount of consent information recalled by parents or participants is only one of several methods of assessing the level of understanding.
Strategies to promote question-asking are needed to include the young patient in the decision-making process [53] . Partnership-building establishes a supportive communicative context that encourages parental participation in the process of informed consent [12, 32, 35, 53] . Training researchers or clinicians in terms of their communication skills before the consent conference is essential to ensure good mutual communication [11] .
Beyond the quality of communication, more attention should be paid to the emotional state and stress families may experience in the situation of disclosure of a diagnosis, frequently associated with the consent conference. A continual dialogue needs to be established which gives young patients and their parents the opportunity to exchange information about the study as well as reports how they would be affected by participating in the trial [38] . Participants and their families experiencing the emotional impact of a diagnosis may need psychological support [37] .
When asked about their motivations, children and parents often report personal benefits as a strong motive for participation. It is important to clarify that clinical trials differ in their extent of possible personal benefits for the participants [51] . Researchers have a social responsibility and awareness of the fact that young patients and their families are often not able to calculate the risks of participation or understand the conceptual framework of medical research including randomization [65] . Altruistic reasons for participation can only be evoked if researchers explain this aspect [68] .
Moreover, an extended communication pattern providing patients and their families with study results (for example, in the form of a letter, or a telephone conversation) is a crucial part of empowering children and their parents in the field of medical research [70, 71] .
The inclusion of patients" and their parents" view about participating in clinical trials is relatively new subject in the literature. Flexibility in the search strategy enabled us to identify a broad spectrum of publications focussing on this topic of research. Nevertheless literature relevant to our subject might not have been identified, so that this review is a starting point for further research and discussion about inclusion of patients" point of view.
Children"s needs in clinical trials differ according to age, diagnosis, severity of disease, earlier experiences with medical research, study design and the socioeconomic status of their family. It is important to acknowledge parents" and children"s involvement in the decision process as a prerequisite for participation, and to view it from the perspective of a psychological process. Mere attention to legislation and regulations, although necessary to provide safety of the trial and to comply with good clinical practice guidelines, is not enough. Empirical research should address more specifically cognitions and behaviours of parents and patients in making decisions about participation. Past research about the participation of children in clinical trials focused mostly on the consent process, the decision making and the reasons for participation or declining. A broader approach is now needed to gather the complexity of this particular situation. That means that future research should examine needs, emotions, thoughts and fears of children and their families considering participation or participating already. Addressing available psychological knowledge might be helpful in understanding the needs of children and parents and, based on this, improving participation levels and enhancing the family"s experience of the clinical trial itself. 
